Abstract: Texture segmentation is the process of partitioning an image into regions with different textures containing a similar group of pixels. Detecting the discontinuity of the filter's output and their statistical properties help in segmenting and classifying a given image with different texture regions. In this proposed paper, chili x-ray image texture segmentation is performed by using Gabor filter. The texture segmented result obtained from Gabor filter fed into three texture filters, namely Entropy, Standard Deviation and Range filter. After performing texture analysis, features can be extracted by using Statistical methods. In this paper Gray Level Co-occurrence Matrices and First order statistics are used as feature extraction methods. Features extracted from statistical methods are given to Support Vector Machine (SVM) classifier. Using this methodology, it is found that texture segmentation is followed by the Gray Level Co-occurrence Matrix feature extraction method gives a higher accuracy rate of 84% when compared with First order feature extraction method.
INTRODUCTION
Image segmentation is a fundamental process in many images, video and computer vision applications. It decomposes an image into several basic components, which preferably correspond into real-world objects. Region-based image segmentation is a popular approach to image segmentation. In this approach, an image is partitioned into connected regions by grouping neighboring pixels of similar features, and adjacent regions are then merged under some criterion such as homogeneity of features in neighboring regions. Features of interest often include color, texture, shape, etc. Texture is one common feature used in image segmentation.
Texture segmentation has long been an important chore in the image processing field. Mainly, it aims at segmenting a textured image into several regions having similar patterns. An effective and efficient texture segmentation method will be very useful in applications like analysis of aerial images, biomedical images, quality control and seismic images as well as automation of industrial applications. Like other segmentation problems, segmentation of textures requires choice of proper texture-specific features with good discriminative power [5] . Texture segmentation is a tricky problem because one usually does not know the advances what type of textures exist in an image, how many unusual textures there, and what regions in the image have which textures [6] .
Texture analysis refers to the characterization of regions in an image by their texture content. Texture analysis attempt to measure intuitive qualities described by texture terms such as roughness, smoothness, silky, or bumpiness as a function of the spatial variation in pixel intensities. In this logic, the roughness or bumpiness refers to variations in intensity values, or gray levels. The analysis of texture requires identification of those texture attributes which can be used for segmentation, classification, pattern recognition, or shape computation, and the development of computational approaches for accomplishing these tasks.
Food safety and demand for high quality food is a great concern today. Generally chili pepper has been contaminated by fungus or toxin during harvesting, transportation. The chilies were collected from the village and get contaminated fungus. To ensure its quality, x-ray images of chilies are taken. The chili x-ray images are preprocessed and then applied into segmentation process.
In this paper, pre-processed chili x-ray images were taken as input. Range Filtering, Entropy filtering and standard deviation filtering along with Gabor filter are used to segment chili images. The 2-D Gabor filters have been shown here particularly for analyzing textured images containing highly specific frequency or orientation characteristics [8] . Gabor filters have been applied by Clark et ul. [9] to both natural and artificial textures, and by Turner [10] to artificial textures similar to those often The paper is organized as follows: section 2 describes the methodology. In section 3, the results obtained with proposed methods are shown. Finally, section 4 contains some concluding remarks and all the references being made for completion of this work.
II. METHODOLOGY
Texture is an important characteristic for the analysis of many kinds of images and also has an essential role in many computer vision and image processing applications by including rich source of visual information. Texture regions are extracted from a chili image by using Gabor filter method. The resultant chili image obtained from Gabor texture segmentation has a variety of sub regions of textures. The segmented images are given as input to Range filters, Standard Deviation filtering, and Entropy filtering methods. Different texture regions extracted from this are given as the input to texture feature extraction methods such as First order, GLCM and Geometric methods. Extracted features are analyzed by using Support Vector Machine classifier. The proposed work is shown in fig 2.
Fig.2 Flow of Proposed Work

A. Gabor Filter
Gabor filter is a linear filter whose impulse response is defined by a harmonic function multiplied by a Gaussian function. The nature of good spatial and spatial frequency localization of Gabor filters makes them extensively used for texture segmentation.
Gabor filter related segmentation paradigm is based on the filter bank model in which several filters are applied simultaneously to an input image. The filter's center on a particular range of frequencies. When an input image contains different texture areas, then it will provide more filter output sub images. The local frequency differences between areas will provide output images. Each Gabor filter is a precise one by Gabor Elementary function (GEF). GEFs can perform joint space decomposition. Gabor filters are widely used for texture segmentation because of their good spatial and spatial-frequency localization. Gabor Elementary Functions were first defined by Gabor and later extended to 2-D by Daugman. A GEF is derived from the following: 
where, σ s and σ t denotes the spatial extent and bandwidth of the filter [16] . GEF is a Gaussian that is modulated by a complex sinusoid. It can be shown that the Fourier transform of h(s, t) is given by
Thus, from equation 3, the GEF's frequency response has the shape of a Gaussian. The major and minor axis widths of Gaussian's are determined by σ s , σ t , and it is rotated by an angle θ with respect to the positive m-axis and it is centered about the frequency (M, N) . Thus, GEF acts as a band-pass filter. In most cases, letting σ s = σ t = σ 
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is a reasonable design choice [15] . It is assumed that σ s = σ t = σ, then the parameter θ is no more needed and the equation of GEF is reduced into 
B. Texture Filtering
If it is a range filtering, each pixel in the output image is the range, i.e., the variation between the highest and the lowest pixels, of the consequent input pixel and the pixels adjacent it in a chili image. The standard deviation filter does similar operation, but it calculates the standard deviation of the pixels surrounding the corresponding pixel in the input chili image. The Entropy filter calculates the entropy value of the 9-by-9 neighborhood around corresponding pixel in the input chili image. The resultant segmented Images are shown in Table 1 . 
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Texture analyzing requires calculations of various features of textures. In this work, statistical texture features were extracted from segmented images. GLCM method is used in analyzing the spatial distributions and relationships between the gray levels of an image. Textures are characterized according to statistical measures calculated from the intensity values of pixels. By using statistical operators to those pixels, texture feature descriptors are calculated. Texture feature descriptors can be classified into two groups: first-order texture features and GLCM texture features [12] . Finally, the Features are analyzed by using SVM classifier.
C. First Order Texture Features
First-Order statistics measure the properties of an individual pixel values. First order statistics are limited as texture descriptors because they carry no information about comparative position of pixels with respect to one another. First order statistical feature measures the chance of observing gray value intensities at randomly chosen location in the given input chili image [13] .
D. Gray Level Co-Occurrence Matrices
The popular second order texture method which is used for feature extraction is GLCM. Generally, the second-and higher-order statistics measures the properties of two or more pixel values occurring at specific locations relative to each other [6] . The relationships between neighboring pixels are changed into matrix called Gray Level Co-occurrence Matrix (GLCM). GLCMs are constructed to record the relative frequencies of each pixel pair Pij with different gray levels i and j that are separated by a specified neighborhood distance d and direction θ. The most commonly used directions are θ = 0°, 45°, 90°, 135° [12] . In this work thirteen texture feature is extracted by using GLCM method.
III. IMPLEMENTATION AND EXPERIMENTAL RESULTS
First order textures of each chili image were examined through six metrics. They are mean, skewness, kurtosis, standard deviation, entropy, and smoothness. The results of the first order texture method of a chili pepper image are shown in Table 2 
A. Svm Classifier
The SVM classifier is widely used as classifier in Bioinformatics because of its high accuracy, dealing with high-dimensional data [4] . SVMs work is based on kernel methods. A kernel method is an algorithm that depends on the data only through dot-products. Kernel function can replace the dot product when the dimensional feature space is not huge [3] . The SVM has the ability to make non-linear decision boundaries using methods intended for linear classifiers. Also, SVM can be applied as a classifier in non clear specified fixeddimensional vector space representation. While training SVM the important things to be considered there are: how to preprocess the data, what kernel we should use, and setting the parameters of the kernel and SVM.
Linear classifier is worked based on a linear discriminant function which is in the form of:
The vector w is to be the weight vector, and b is the bias, x i will denote the input patterns. The hyperplane defined as
Divides the region into either positive side or in the negative side [7] .
B.
Performance Rate Performance rate is a tool to evaluate the prediction performance of the working models. The performance measures are used in this March 31 research are precision,recall and F1. The measures are calculated by using the following equations:
F1= (10) where TP is the number of positive samples in the actual first class, FP is the number of samples in second class, but predicted to be in first class, FN is the number of samples in first class, but predicted to be in the second class, TN is the number of negative samples in second class [17] .
The texture features which are extracted by using first order statistical methods and GLCM are shown in the following table 14 . From the table, it infers that first order feature value yields less accuracy in all three filtering methods. The GLCM feature value produces higher accuracy than the first order statistics extraction method. Among three texture filters, range filtering produces higher accuracy than the other two filtering methods. From the result obtained above, it concludes that the Range filtering method with GLCM based feature extraction method can be followed by SVM classification provides higher accuracy than the first order statistics feature extraction method. 
IV. CONCLUSION
The Chili pepper x-ray images are texture segmented using Gabor filter. Each Gabor filtered image is fed into three texture filters, namely Range filter, Standard Deviation filter, and Entropy filter. After filtering, to analyze the internal characteristics, textural features are extracted from each chili x-ray image. In textural feature extraction, first order and Gray Level Co-occurrence Matrix features are extracted from each segmented image. Extracted features are given to SVM Classifier to predict the results. The accuracy of classifying shows that the Range filtering followed of GLCM yields higher accuracy, i.e. 84% than the first order feature extraction method. Finally, at this conclusion says that the Range filtering method 
